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HOW MILK POWDER IS MADE 


TYPICAL MILK POWDER PLANT 


By referring to the accompanying diagram a comprehensive working knowledge of a milk drying 
plant will be had, the diagram showing a layout of the machinery, apparatus, vats, tanks, etc. through which 
the milk must pass from the time it first enters the plant until it is packed in barrels, boxes, or cartons; the 
finished product, ready for shipment. 


PROCESS OF MANUFACTURE 


Milk enters the plant immediately after being weighed on the wagon scales’and is dumped from 
the milk wagons so that it will flow by gravity into cold storage vats, where it is accumulated until the 
quantity becomes sufficient to start the plant. The milk is then caused to flow into a regulating tank, located 
just above the cream separators, as shown. By means of this tank the flow of the milk into the separators 
is adjusted and controlled as desired. 


Milk and cream are now separated, and, if butter is to be made, the cream led to a cream storage 
tank and thence to the butter-making* machinery, while the skimmed milk passes through a degermer where 


bacteria is destroyed and the milk purified by a patent process. 
££ 
The skimmed milk now passes into the main evaporator, where evaporation is affected until it becomes 


about the same consistency as the pure cream in the cream tank, or ordinary condensed milk. 


This condensed milk now flows into the mixing or revitalizing tank, where it is revitalized by the 
introduction of pure filtered air, and, if no butter is to be made, the cream and condensed milk are here 
united. 


The two, now being of the same consistency, may be forced together into the secondary evaporator or 
drum, where the remaining moisture is quickly evaporated and carried off, the milk and cream, or milk 
only, now forming chips or strips of a yellowish appearance. 


These milk strips and chips, being very damp, are next passed into a tumbler directly under the drum, 
where they are broken into particles and brought into contact with hot dry air, to be dried out as completely 
as possible before being allowed to enter the pulverizer or grinder, for the final grinding into milk flour or 
powder of a suitable fineness desired by the trade. 


That nothing may be lost or wasted, the grinder is enclosed in an air-tight casing and connected by 
a powerful suction fan to a dust collector, where every particle of the powdered milk is collected and then 
allowed to flow into barrels or boxes to be removed to the store room or shipping platform. 


For this purpose a mechanical conveyor may be brought into use if desired, as indicated in the diagram, 
but as the average grinder or pulverizer now on the market could hardly produce more than one barrel (360 
pounds) of powder per hour under the most favorable conditions, it will be seen that a conveyor is hardly 
a necessity. 


From the foregoing it will be seen that, if based on the right principles, the process is simple indeed, 
and that if the machinery is properly designed and proportioned no skilled labor will be required, as every- 
thing is arranged to work automatically and with a mechanical precision that smirks of the best efforts of 
the trained or skilled hand. 


THE ACCOMPANYING TABLE 


To give a still clearer outline and better understanding of the process just described, the table under 
the diagram has been added. The consecutive numbers in the first column give exactly, in running order, the 
routing of the milk through the plant, while the second and third columns give the names of the various 
apparatus or parts, and their respective functions. 


OTHER MECHANICAL EQUIPMENT 


Engine and boiler, air heater and dryer, air compressor, the various piping systems and other minutae 
have been purposely omitted from the diagram as the interest here is centered on the process of manufacture 
rather than on mechanical details, which in some instances need but slight consideration, as they already 
form part of a plant to which the milk powder machinery may be added. 


Note.—If this process was not based on the right principles, the German patent would not have been allowed 
—and the German Government protects its basic patent grants.—Inventor. 
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OHSS APPARATUS | 
1 Wagon Scales. 
2 Cold Storage Vats. 
3 Flow Regulating 
Tank. 
4 Milk and Cream 
Separators. 
5 Degermer. 
6 Evaporator. 
7 Mixing and Re-vital- 
izing Tank. 
Revolving Drum 
8 or Secondary 
Evaporator. 
9 Tumbler and Dryer. 
10 Pulverizer or 
Grinder. 
Dust 
ul Collector. 
12 Packing 
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To STORE Rooms 


RAMATI LAYOUT orf APPARATUS AND PIPING 


FOR COMPLETE MILK POWDER PLANT 


SHOWING EXACT TRAVEL OF MILIC IN BEING TREATE 
NOTE — ARROWS INGICATE DIREGTION OF FLOW, 


Table 1.—Routing of Milk 


Equipment. 


FUNCTION 


Weigh milk as received. 


Store and preserve milk until needed, or until quantity becomes sufficient 
to start plant. 


Regulate and adjust flow of milk into the cream separators so the latter 


cannot choke or become overloaded. 


Separate cream from milk so that the former may be used for butter and 
the latter for milk powder products, or the two brought to the same 
consistency to be reduced to powder together. 


Purify milk and kill bacteria without causing coagulation or destroying 
life and protein as is the case with pasteurizing. 


Evaporate principal moisture from the skim milk and reduce it to the same 


consistency as pure cream without causing boiling or burning of the milk. 


Re-unite and re-vitalize cream from separators and condensed milk from 
evaporators by the introduction of pure filtered air. 


Complete evaporation of moisture from re-vitalized condensed milk, or 
from combined milk and pure cream. 


Break up into small particles, and dry out evaporated product, and prepare 
same for pulverizer or grinder. 


Grind dried product to desired fineness. 


Forcibly collect from pulverizer, by powerful air suction, every particle of 
milk powder or flour and chute it into barrels, boxes, cartons, etc. 


Suitable arrangement for sealing barrels or boxes and ‘transferring them 
to store-rooms or shipping platform by means of mechanical conveyors. 


c 
ro) 


ater Tinh 
rath 


oat ALT 


Madea et inpee! 


NGA a! 
Ca Ty 


Sq] 0009 Suryeut ‘smod 00S'z 10 ‘Zt Aq paprarp QO0'0E : Jopmod JO Sq] 000'T 29npo1d 
I] SMOD /Tp PUY aM pue (Mod Jad ‘Aep sod asesroae 9y}) ZI Aq papriAip Qgo’s :a]dwexq -z] Aq uwnyjoo 
qaenb ur sjrenb apraArp ‘rapMod yyIu yo Ajyuend usars v sonposd 0} peambas sMoo jo soquunu puy O[—aLon 


cot} joz'2 '0OS\ pos! 
clued ‘ShipyrZi 
opZies'c 
OM2riep'2 

soovlos i iPeZ 


S2e 
; 2% 
1Loe 
“> e6'l 
'ZP sc ve oOSiiice) 
is 


ist 
xe} 74 
SE 
‘Of 
o0'SZ 


Sn Nim] (4Ye3) 1 j : 
QAxi5| BOBYTSTABBWS! “Wias| “aH |] od: : 

TIWAOS! 2 49 ao} JO ao j/>wniov _GabingneD 
6HSIAO ‘1s02| 1s0> 180] 150) 


Ean Ao SBILILAENd SHowmyaA BLINN ESA ano Lew Anaoud ava ee SaeNsaxa ONILUBadO 


At Jog S}jO1g Jva[D pure s}soyn sunviodg jo s[quy 


si 
re, al ' 


LSL'sss Decca CaC acca ica ncar acer ace syyo.id aeajo ‘1e10.1, i avak ay} 10; 
syyo1d rea] 94} 9q pynoys jeyM ‘syyuOW Z 


bb7'8 ” £ ” 000‘02Z » JOYyjO 94} Ipt SutA] yued oy} YIM ‘syjUOW ¢ 

Hoa es pie eee OU Sy 403 “Sq} QOO'0Z ‘WIUOUE | 405 “sqy QOO'OE “yaUOW 

rel : ; : : 0008 I 1OF ‘sqy QoO‘OE ‘syyUOW Z 40; ‘sq QOO'SE 

S6l I2$ Puy 2A\ syjUOUI ¢ Japun “sqy 000 Op 2HSOddO ‘syjuour ¢ 10F “Sql QOO'Or st Ajddns yr 94} FT] 
—aAMSNV —aATd NV XH 


T9SL2 
22P7Z 
PGECEZ 


992Z2Z|\662 02 
$252/\2909/ 


1eaX Jag WRI J IO IO} ssurusey IJvoyyD Suewnsy| IOF o[qu Ll 


GENERAL EXPENSES 


Overhead and Fixed Charges 


Salary of principal................. $6.00 
Traveling expenses of principal.... 4.00 
AGWERISINE coo aasepandooonsdocaooe 

Gifts to customers.............++:- 50 


Interest on capital (5% on $7,000).. 1.00 
Interest on borrowed money........ 
Rent (assumed at 8% on value of 


PLOPERLY) eRe eee sete) 2.63 
Stationery, postage, telephone, tele- 
APN seater terete akelan 50 
Insurance: 
Fire—$30 per 1,000 on $12,000 
MROMEAA, Gus oosnnananesonesoo 1.98 
(Crediturc scorer easiness oa 2.00 
PArHNEAI ND. GoasdeocsocosndeooonN 
(Caguellity “‘Gocoamcocuvescodeococ0de 
IByoralaka Gay roe atac meet cic a Ace OC eee 
Wiabilityy, ccc ctnis melas tel’ a 
Depreciation of plant.............. 1.00 
IRGMENRS, GoncdeccecsavoocnceouncadeD 1.00 
Unjust claims of customers (1% on 
SNOOWOCD): Goseodobscorenemadoe 2.73 


Damage, loss, freight and express 
charges on returned goods... 


(COMlesionG sasekosdonuonsooceacdaqe 2.73 
Baal aanktoocoaaseugdesodgepodcanne 2.73 
Factory supplies and equipment.... 2.00 
Office supplies and equipment....... 50 
ILS (Boston cmmo root e moar eed EDS .50 
Taxes (assumed at $18 per M)..... 35 
WeorlexpenSesnjns joel sisiilall ale 30 
Maintaining three horses........... 1.50 
REGIS ErALLOMy Uetane isle est\leyoscer ass 5.00 
Chharish eReiood acinar ommend opel 50 
Miscellaneous expenses............- 35 


Total $40.00 per day. 


Nore.—The above is a fair estimate for average con- 
ditions. Close inspection may show, however, 
that not all the items taxed above will enter in 
every condition, and the overhead and fixed 
charges may therefore be even less than the 
quoted $40.00 per day. 


Various Operating Charges 


LABOR— 
Machinist in charge $4.00 salary. 
Night watchman... 


inemeany eaeereen 2.50 per day. 
IDES: wesooos oer 
Men at grinders—2 
AtU S250 meee 5.00 per 10-hour day or less. 


Total $11.50 
ESTIMATED HORSEPOWER— 


JOVEWNOEMONE onosoaacodcguso doposaonnoboDS 2 h.p. 
iDyrbien Byatal Tete? 5 > c555e5ccasqnoccaane ‘ae ins 
Nita Compress Olean eee ee eerie 1@ 
IEloe Gye GEINAUIGIETs 266 20c00cagce000000005 Os 
Air dryer and heater..................-- Devitt 
Pulverizer orm enindeneene ese s eraser 1S 
Total, with 1 grinder............... 40 kh. p. 
Withee eeninderseeenseeeereace 55 h. p. 


COST OF FUEL— 
Coal assumed at $5.00 per ton of 2,000 ibs. 
Eight (8) tbs. of coal per h. p. per hour. 
This gives cost of coal at 2 cents per h. p. per hour. 


MILK SUPPLY— 
Price of skimmed milk assumed at 25 cents per 
100 tbs. 


BARRELS FOR PACKING FINISHED 
POW DER— 
Barrels assumed at 15 cents each when bought 
in lots. 
360 tbs. of powder per barrel, 2.77 barrels per 
1,000 ibs. 
This gives 41% cents, say 45 cents, per 1,000 tbs. 


ROYALT Y— 

In order to obtain the exact clear profit, over and 
above all ordinary possible expenses, the 
royalty is here included with the operating 
expenses. 

The royalty amounts to one (1) cent per pound 
of milk powder. 


EVAPORATOR 


The evaporator shown in the accompanying illustration serves to reduce skimmed milk to the consist- 
ency of condensed milk, by evaporating about 75% of the moisture. This should be accomplished without the 
milk reaching 156 degrees F, as at that temperature the albumen is coagulated and a cooked taste acquired. 


In the Andrews System this difficulty is overcome by rapid alternating heating and chilling of the 
milk, instead of a heating process alone (as is the case in all other methods, none of which are a complete 
success), the slight chilling always occurring just as the milk reaches the maximum allowable temperature 
before boiling or burning, thus automatically preventing overheating of the same. 


The illustration shows the evaporator in section, both from the front and side. It consists mainly 
of a sheet metal casing carried by an angle iron frame made up practically air-tight, with inlet pipes at the 
top for the skimmed milk to be treated, and outlets at the bottom through which the condensed milk passes 
to the re-vitalizing tank. There are also large inlet and outlet connections for the hot dry air used to 
absorb and carry off the moisture evaporated from the milk. 


Access doors are provided on three sides for cleaning and inspection purposes. These are closed air- 
tight when the evaporator is in operation. 


The perforated spread pipes at the top serve to evenly distribute the incoming milk. The slightly 
inclined corrugated plates directly under the spread pipes are of wired glass for sanitary reasons. Their pur- 
’ pose is to heat the milk to a certain desired temperature so that evaporation may immediately commence 
when the liquid strikes the upper hot rollers. The plates are heated from the iron pipe coils shown directly 
- underneath. 


The rollers, over which the milk must pass, are also of wired glass, or, they may be made of cast iron 
with a heavily nickeled surface to resist the corrosive action of the heated milk. They are hollow so that 
steam or electric heat and ammonia gases may be passed through alternate rollers, thus causing a perfect hot 
and cold process for treating the milk. 


The inlet pipes to these rollers are fitted with thermometers, pressure gauges, and instantly adjustable 
pressure regulating valves, thus allowing the minutest adjustment of temperatures. The rollers rotate with 
the inlet and outlet pipes acting as the shafts—they are driven by a sprocket chain on the outside of the 
casing. 5 


Each roller is fitted on the under side with an automatic scraper, held tight against the same by adjust- 
able springs. These springs prevent the milk from clinging to the surface of a roller beyond the specified 
time. 


The machine is so proportioned that the layer of milk on the surface of the upper rollers will be 
approximately 1/32” in thickness, while on the successive rollers it will necessarily be proportionately less. 
The temperatures and speed are carefully adiusted at the first operation and are thereafter constant, making 
the entire process of evaporation a mechanical one with no need for skilled or specially trained help. 


The rotating pipe ends of the rollers are connected to the inlet and outlet pipes with special stuffing 
boxes and extra long glands, so there can be no escaping of steam or gases and all oil bearings are located 
on the outside of the casing of the machine. 


The outlets at the bottom, through which the condensed milk must pass, are fitted std test cocks so 
that samples of every run of milk may be taken, if desired, and thus an absolute check kept on the high 
quality of the product. 
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Milk enters from the degermer through the pipes shown at the top. 
It is spread and evenly distributed by passing through the small holes in the spread pipes. 


The milk now flows slowly in a very thin sheet, over the heated and slightly inclined corrugated plates, 
the temperature rising to approximately 90 degrees F. 


It now falls from the plates to the upper or frst hot rollers (one on each side), and passes half way 
round the same in an even layer about 1/32” thick, at the same time rising to about 140 degrees and 
giving off part of its moisture which is immediately absorbed by the hot dry air passing through the 
apparatus at a high speed. 


The milk is next forced from the under side of the hot rollers to the cold rollers. This is accomplished 
by the knife-edge scrapers. 


It passes half way around the cold rollers and is thus slightly cooled. 


It is again scraped off and passes to the next hot rollers, where evaporation is again caused with the 
temperature reaching 140 F. 


The milk is again cooled on the cold roller. 


Tt now passes over the final (bottom) hot rollers where more moisture is evaporated at the temperature 
stated above. Scraper blades force it from these rollers as from the preceding ones to prevent boiling, 
burning or overheating. 


About 75% of the moisture in the milk has now been evaporated without the milk at any time 
being overheated, the immense volumes of hot dry air passing over the rollers greatly assisting in 
the process of evaporation. The milk is now the consistency of condensed milk, and may, if desired, 
be sold as such, after passing through a re-vitalizing process with pure filtered air. 

If milk powder is to be made, the re-vitalized condensed milk passes to the drum, described on the 
following sheet. 

No milk is allowed to accumulate in the bottom of the evaporator, the product being forced, by 
air blast, into the re-vitalizing tank as fast as it falls from the bottom rollers. 
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The drum shown herewith consists of a revolving shell running on the two fixed heads, with a light 
metal casing enclosing the entire apparatus. This shell is driven by gear wheels, not shown. 


The condensed milk from the re-vitalizing tank is forced into the spread pipe by compressed air heated 
to a high temperature, and is spread in fine streams, at a temperature of approximately 140 F, on to the hollow 


‘revolving cylinder, which is kept to about 32 degrees F by refrigeration. The heat contact is very limited. 


The heated milk, coming in sudden contact with the very cold surface of the roller, instantly congeals 
the milk into ribbons and strips. 

These ribbons and strips are continually scraped from the cold roller and the inner surface of the 
revolving shell (upon which they subsequently fall) and carried through slots in the revolving shell to be 
passed into the tumbler. 

The latter, which is a very simple apparatus for breaking up the ribbons and strips, is located imme- 
diately under the drum. Hot dry air is forced through this tumbler in great quantities to further dry out 
the milk. Jt is drawn off by the air exhaust fan through the two pipes shown in the cross section. 

Tumbler and drum have the same capacity as the evaporator, so that no storing of the condensed milk 
will be required. 


COST OF MACHINERY 


IEVADOREIIOR Lockocecosescodcsapanopa0boG0nbAED Sahtaietelataen ste ax meer stemiteenets $ 750.00 
SLB) retin Re ae Po eae ects tat Cag oe lope Manecht le la uiyrollovetiauttannam vane neuete ayeicl seat tepeo ses 250.00 
TERIDIOR ng ils doce eo OU SOS BROS SE OE SERED oncer mare annie 50.00 
IDeeanGM@r |ivesodocsndecan ocacqsdeuees cougoaceddoepeynlacsnoddssqago. code 150.00 
2 Pulyenears ae SULMOW). 5 scgs sac csnpono0 dd0G00 Jon oo bonoomodoBooD0RG 2,280.00 
Ave Inesige ore aul WDE COIS. coouasacacoounounboneo0d ssose pus ooce0sOGDN 50.00 
ANF GECSE Paialg ol SE bo Scomabonpuocvoo sedebo donee odcocooUdCdDSooGess0D 320.00 
ANP @OMTIMESSOmo chess coo poe pancuase Goss ea BeasOeDEUEDeUooEoSaazoaqeocalc 350.00 (Estimated costs 
ANG ROSIE? (aM Ke Segoe bon ope G00 soso Kou sooo bo pBHESEeanES saeceuDOSOuEND 25.00 being given as 
Ravimlizine tiaiMies joosacccoanaggceanecos vopdoGeGEOORpascacKouoAApaDooDoS 25.00 maximum, the 
Flow regulating tank............-- esses eee eee eee eee eee e teen eens 25.00 actual cost will be 
Steam and water piping............+.....eesee sees eee Sciereiaares cramyp actarare 50.00 less than total of 
IBlose Ghisy Give (IBNNE ogo 50500 can sosesnanenosnbonsobUONGooUcadaCDoOueUnCOK 100.00 $5,375 
Millwrighting (shafting, pulleys, etc.)...........2..0ee cece eee eee eee es 150.00 
Machinery foundations.............. 0.5 eee eee eee ee eee een eee 300.00 
IBFQGiOM Gh MElehiinsayoc cod doadods bn gosoduueecaseapoodcbosddoooanbecTes 500.00 

Total  $5.375.00 
Additional working capital....... SEP Pst aisteys BPA ea thts oh srotetae sialyl Mares 1,625.00 


Grand Total $7,000.00 


NOTE.—It is assumed that the plant is annexed to a creamery which will furnish the power 
required, steam heat, refrigeration, pure fresh water, etc. 
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DIAGRAM FOR CALCULATING RUNNING TIME OF MACHINERY AND TOTAL H. P. 
CONSUMED FOR ANY QUANTITY OF MILK FROM 1 TO 60,000 LBS. INCLUSIVE. 


NOTE :_ONE QUART OF MILK EQUALS TWO POUNDS. 


300 
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Exaripne&: - tris DESIREP To FIND THE ACTUAL 
TOTAL HORSE POWER REQUIRED, AND RUNNING HOURS 
3e PF MACHINERY, Te RESUCE $0,000 1.8 OF SKIM MILK 
ai MLK, FOSVGER. 
CNTER TABLE AT THE SOTTO - 20.000 LB. AND 
LLOWY THE DO LINE CSHOWN HERG FOR CEMONSTRATION 
34 URPOSES ONLY) TO THE BIAGONALS LINE. THEN ? 
RORIZON TALLY, To. THE MIGHT REAR 300 HORSE Phwen; 
TO THE LEFTY 13-3 HOURS FOR THE PULVERIZER AWD 
4 HOURS FOR ALL OTHER MACHINERY. “ 
32 ’ 18 TWo PULVERIZERKS ARE USED, TOGETHER, THEY 
WILL RUN 134835275 6.GS HOURS EACH. THE 


TWeTAL H.F. CONSUMER WILL REMAIN THE SAME. Joo 


ESO 


TeTAL, H.R COnsumMEeD. oR REQUIRED 
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SKICT PULK IN POUNDS 


To BE REDUCED TO POWDER, 
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SOME MILK POWDER PRODUCTS 


PRODUCT USE PACKED IN SOLD TO METHOD 
Bakers . 

MILK POWDER General Barrels Goutectioners Direct 

MILK FLOUR Home Use Cartons Grocery Trade Jobbers 


MILK FLAKES tf SS os se 


MILK DOMINO CRYSTALS i a ie aK 


MILK JELLY a Glass Jars 4 op 
MILK CUBES Soldion. was Caress 4 
a MILK GRANULES neu Bares Drug Trade “ 
MILK POWDER CAPSULES Invalids Glass Jars of RA 
MILK WAFERS Confectioners | Wax Paper Polen 8 ‘s 
‘10. MILK STICKS ss a ss e 
Pree nn em (ee (ee a en ee | 


MILK FLESH FOOD General Boxes Drug Trade 


TOILET MILK PREPARATIONS sas se oY 
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